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appear to be fairly resolved, since the brightness of the external ring systems
is too small to produce any material confusion, unless indeed the components
are of very unequal magnitude. The diminution of star disks with increasing
aperture was observed by W. Herschel; and in 1823 Fraunhofer formulated
the law of inverse proportionality. In investigations extending over a long
series of years, the advantage of a large aperture in separating the compo-
nents of close double stars was fully examined by Dawes.
The resolving power of telescopes was investigated also by Foucault, who
employed a scale of equal bright and dark alternate parts; it was found to
be proportional to the aperture and independent of the focal length. In
telescopes of the best construction the performance is not sensibly prejudiced
by outstanding aberration, and the limit imposed by the finiteness of the
waves of light is practically reached. Verdet has compared Foucault's results
with theory, and has drawn the conclusion that the radius of the visible part
of the image of a luminous point was nearly equal to half the radius of the
first dark ring.
The theory of resolving power is rather simpler when the aperture is
rectangular instead of circular, and when the subject of examination consists
of two or more light or dark lines parallel to one of the sides of the aperture.
Supposing this side to be vertical, we may say that the definition, or resolv-
ing power, is independent of the vertical aperture, and that a double line will
be about on the point of resolution when its components subtend an angle
equal to that subtended by the wave-length of light at a distance equal to
the horizontal aperture.
The resolving power of a telescope with a circular or rectangular aperture
is easily investigated experimentally. The best object is a grating of fine
wires, about fifty to the inch, backed by a soda-flame. The object-glass is
provided with diaphragms pierced with round holes or slits. One of these,
of width equal, say, to one-tenth of an inch, is inserted in front of the object-
glass, and the telescope, carefully focused all the while, is drawn gradually
back from the grating until the lines are no longer seen. From a measure-
ment of the maximum distance the least angle between consecutive lines
consistent with resolution may be deduced, and a comparison made with the
rule stated above.
Merely to show the dependence of resolving power on aperture it is not
necessary to use a telescope at all. It is sufficient to look at wire-gauze
backed by the sky, or by a flame, through a piece of blackened cardboard
pierced by a needle and held close to the eye. By varying the distance the
point is easily found at which resolution ceases; and the observation is as
sharp as with a telescope. The function of the telescope is in fact to allow
the use of a wider, and therefore more easily measurable, aperture. An